Introduction
Breast cancer is the most common cancer in women worldwide with 1.7 million new cases diagnosed in 2012, and the most frequent cause of cancer death in women accounting for 0.5 million deaths annually [1] . In Africa, breast cancer has become the most common cancer in terms of incidence and mortality, with 133,890 new cases and 63,160 deaths estimated in 2012 [1] . African women are affected by breast cancer during the childbearing years, almost a decade earlier than Caucasian women. This fact is probably related to genetic and demographic differences [2] , has enormous additional negative effects on children and families, and represents a great economic and social burden for countries. Most of the patients in Africa are not diagnosed or treated early enough to fully benefit from treatment, and 30.3-100% (depending on region) are diagnosed at a late stage with an average duration of symptoms of 8-12 months before diagnosis [3] . A median tumor size of 4.96 cm has been reported in a hospital cohort in Ethiopia [4] . Mammography screening programs are lacking for most African countries [5, 6] , and there is an urgent need to develop affordable and adequate approaches for early detection and efficient treatment [7] [8] [9] [10] .
The study reported here is part of a larger research project on breast cancer in Mali. The latest data for Mali show -like in other African countries -an increase in the number of breast cancer cases with a high proportion of late-stage diagnoses, a high mortality rate, and an increasing burden among women of childbearing age [11] . Based on 203 women diagnosed with breast cancer during 1995-2004 in Mali, a very low survival of 16.6% was estimated (not age-standardized) in a global cancer surveillance study [12] .
Two studies from Mali reported that 73 and 90%, respectively, of breast cancer cases were diagnosed at a late stage (III and IV)
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Material and Methods

Setting
This study took place in Bamako, the capital of Mali in Western Africa. Bamako has about 1.8 million inhabitants [21] and is divided into 6 communities. Each community has between 4 and 12 community health care centers and a referral hospital with specialized services. For breast cancer care, there is one pathology, oncology, and radiology service in Bamako in the public sector and one oncology service in a private hospital. Breast cancer surgery is performed in several public and private hospitals, with a small number of services outside Bamako. Diagnosis of breast cancer is done by the pathologists at the only pathology service with fine needle aspiration. In rare cases, when tumors are very small, it is done by radiologists under ultrasound guidance. Core needle biopsy is limited to the private sector and not ultrasound-guided. Immunohistochemistry is only performed if samples are sent to other countries for analysis. The Malian Ministry of Health is subsidizing chemotherapy, but apart from this initiative, there is no financial support and no breast cancer prevention program in place.
Data Collection
To understand barriers that breast cancer patients in Mali face in relation to receiving (timely) diagnosis and treatment, we conducted focus group discussions. This qualitative method allowed us to gain insights into the perspectives of women and patients in Bamako. Between January and February 2016, we conducted one discussion with 8 breast cancer survivors at a local non-government organization, and two discussions -one with 12 and one with 5 (healthy) women -in 2 of the 6 communities in Bamako. Only women above 18 years of age were recruited; there were no further exclusion criteria. Permission from the local ethics committee of the Medical Faculty in Bamako, Mali was obtained.
All three discussions were conducted in the local language Bambara by a female Malian sociologist from the Institute of Public Health, University of Bamako. A discussion guide was developed and structured according to the 'Model of Pathway to Treatment' [15] in order to address the different time intervals between symptom recognition and start of treatment. The discussion guide for the breast cancer survivors focused on their patient history, while the discussions with women in the communities focused on possible (own or others') experiences with breast cancer and their general knowledge and ideas about the disease. Further questions were related to possible barriers to symptom recognition, health care seeking, diagnosis, and treatment. Before the discussions started, the sociologist explained the topic and asked for consent to participate in and record the discussion. Sociodemographic data (age, education, and marital status) was collected from all 25 participants. The discussion with the breast cancer survivors lasted about 120 min, the discussion with 12 participants 90 min, and that with 5 participants about 60 min.
Data Analysis
The discussions were transcribed verbatim by the Malian sociologist into Bambara and then translated into French. Each participant was assigned an identification code to protect her identity. The investigator and the sociologist first read and structured the reported experiences of the former patients regarding the 4 time intervals: appraisal, help-seeking, diagnosis, and treatment. A thematic analysis was performed, and categories of barriers were developed. Then, the discussions with women in the communities were analyzed, and all barriers that could influence a woman along her patient pathway were coded and also grouped into categories. The constructed categories were matched with the 4 time intervals and compared with the categories developed from the discussion with the former patients.
Results and Discussion
All 8 former patients had finished their treatment between the last 1-14 years, had a mean age of 48 years (range 35-61 years), and were married; most had secondary education. In the first focus group with women from the communities, 12 women participated and had an average age of 42 years (range 20-65 years). All women were married, and half of them had no formal education, while the other half had primary or secondary education. In the second group with 5 participants, women had a mean age of 41 years (range 23-45 years) and were all married except for 1 (single); only 1 woman had received some formal education.
Appraisal Interval: From Symptom Recognition to Perceiving a Reason to Seek Health Care
Former patients reported that they had accidently noticed a lump in their breast, while none of the women had done breast self-examination. The discovery was often related to a sudden short pain in the breast or remembered precisely in relation with contemporaneous actions/events, e.g., while putting cream on the body, during prayer, while eating, or while breastfeeding.
• 'After work, I came back home and while eating my second spoon, suddenly, as we say, an ant bit me in my breast. I stood up and removed my clothes. And automatically I saw a lump which I had never noticed before.' (Patient 2) • 'Once, I was breastfeeding, my child burped and the spots appeared.' (Patient 6) Similar ideas about breast cancer were reported among the women in the communities. Especially breastfeeding or the contact with an item or insect were discussed as potential risk factors and were also reported elsewhere [21, 22] . Furthermore, the idea that somebody (often the second wife) put a spell on the women was reported.
• 'I was also told that putting a phone or money in the bra can provoke breast cancer in the long term. There are women who have small holes and we say it is an insect that has bitten them in the breast. They go to a traditional healer to remove the holes. We recognized that the traditional healers can remove the insects.' (Woman 2, Group 2) Very few of the former patients brought the discovery of the symptom into relation with breast cancer. When we asked the women in the communities what they knew about breast cancer, all had heard about the disease but several said they did not know an- ything about it. 4 women reported having had an experience with breast cancer, and several reported known cases of 'breast cancer' in the family or neighborhood. However, very likely women were mixing up breast cancer with other breast illnesses, as symptoms described were quite atypical for breast cancer or might refer to very advanced cases.
• 'There are women who have infected breasts and we say there is a smell inside and finally it becomes a cancer.' (Woman 3, Group 1) In relation to the interpretation of the symptoms, women in the community often said they would seek care from a traditional healer. This was only reported by 2 of the former patients, but several had heard of others that used traditional medicine.
Several former patients reported discussing and presenting symptoms to others, e.g., colleagues, other women in the family, husband, or persons with a medical background like nurses or pharmacists. Advice ranged from prompt health care seeking (rarely) to denial of the symptoms, advice to visit a traditional healer, or taking medicine.
• 'I started to be afraid. I showed it to many people, some said maybe you are approaching menopause, others said that it is nothing. After I saw two lumps appearing, without any pain but which were growing, I showed it to a pharmacist who called XXX. He told me it is a furuncle but taking antibiotics will prevent it from growing. I talked to my husband who said that I have nothing and that I talk too much.' (Patient 5) Use of traditional medicine and low level of breast cancer knowledge among breast cancer patients [17] [18] [19] 23] have been reported in different studies from sub-Saharan Africa. Also, low breast cancer awareness among the general female population [24] and among female health care workers [25] were reported.
Help Seeking Interval: Perceiving a Reason to Discuss Symptoms with a Health Care Professional until First Consultation
Former patients had difficulties remembering precisely when they had perceived a reason to seek health care. For some, the detection of the bodily changes (rarely brought into association with breast cancer) made them seek medical advice immediately. Others sought medical advice when the symptom got worse or when they got a recommendation from another person. None reported difficulties seeking medical advice, while women in the communities highlighted that crowded health care centers with doctors who will not care for the poor and who have no time for a good diagnosis or prescribe medicine that does not work are reasons for them to stay at home or see a traditional healer. Also, fear related to the use of modern medicine or ignorance due to unawareness were reported as barriers.
• 'If you don't have the financial power, neither you nor your husband, they don't care for you, even if you cry; but if they know you have money, they give you attention. That's why I am using traditional medicine.' (Woman 5, Group 1) Financial hardship [18, 22] and the possibility to easily access a health care practitioner [19] were reported elsewhere to influence immediate medical care among breast cancer patients in sub-Saharan Africa.
Diagnostic Interval: From First Health Seeking to Diagnosis
All former patients first visited referral or tertiary hospitals, both in the private and the public sector. One reported a wrong echography result and being diagnosed 2 years later. Almost half of the former patients were prescribed some medicine (cream, antibiotics) after first health care seeking and went back to the same doctor or another one when symptoms did not improve.
• 'I went to the Referral Hospital in XXX. They gave me drugs which I took for 3 months. During that period, I did not see any amelioration. I informed my husband. He told me to continue the treatment. 3 months later I went back to my doctor and he gave me other prescriptions for blood analyses. My sister did not want me to do the analyses and told me to go to the reference hospital in the commune XXX. After that consultation, they sent me to XXX and there they told me it is a cancer.' (Patient 7) Women in the community highlighted their mistrust in health care workers: they have no knowledge nowadays, make wrong diagnoses, and often prescribe medicine that does not help. Other studies have also reported problems of wrong diagnosis and treatment [18, 19] among breast cancer patients in sub-Saharan Africa.
• 'I ask the health care workers to do good prescriptions. Often they give prescriptions that don't heal the illness.' (Woman 3, Group 2) Former patients were sometimes diagnosed only by echography or mammography. Some were sent to the pathology service, or a biopsy was taken to confirm the diagnosis before any treatment was suggested. As there are no standardized procedures or guidelines on how to diagnose women with symptoms of breast cancer in Mali and the few specialized health care services for cancer diagnosis are scattered across Bamako, it is very likely that several women get lost along the complex pathway to diagnosis and go back to a traditional healer [26] .
Treatment Interval: From Diagnosis to Start of Treatment
Patients reported most commonly that when they received their breast cancer diagnosis they thought they would die. They also reported that doctors supported them, gave them hope, and encouraged them to begin treatment.
• 'The first feeling is the sense of death. You don't want to live anymore.' (Patient 3) The association of breast cancer with death was reported in several studies from sub-Saharan Africa [18, 27] . It also clearly came up in the discussions with the women in the communities, but some women were aware that there are long-term survivors. Former patients also reported they often did not receive the social support they wanted from family members or others, because they did not know about breast cancer or only thought they would die.
• 'I told a brother-in-law at the blood bank and he wanted to know who told me that I had breast cancer. He told me this is not good news and automatically he gave me his absolutions and asked me if my family knows about it and to inform them. often advised by other family members to use traditional medicine. The necessity of strong social support by family members after diagnosis was also highlighted in a study among breast cancer survivors in Uganda [23] .
• 'It was my sister and her husband who were informed and they did not want to tell me because I tend to overreact. They helped me to maintain morale and they paid all charges. Afterwards I told my husband. He told me that he has no money and that I should ask God for help and see a traditional healer. His younger brother also said someone has put a spell on me.' (Patient 5) Some patients first did not want to accept their diagnosis. Sometimes they found explanations as to why they could not have cancer. Others reported that they wanted to have treatment as soon as possible, but delays in getting treatment because of unavailability of doctors or drugs made them wait.
• 'It was in November when my illness started and they operated on me in September. Then my lump had already grown.' (Patient 4) Many former patients chose treatment outside of Mali if they had enough financial support. Generally, financial hardship and problems with the availability of necessary treatment options were barriers to begin and continue treatment and were also reported in other studies from sub-Saharan Africa [19] .
Limitations
This study provides insight into major barriers women in Bamako face with regard to receiving timely diagnosis and treatment after developing symptoms of breast cancer. However, more research is needed, since we analyzed only a small number of women and there might be further barriers, particularly for women living outside the capital city, Bamako. Furthermore, experiences and opinions of health care personnel and doctors should be researched which might balance the views of patients and women.
Conclusion
Main barriers during the appraisal interval were a low level of knowledge regarding breast cancer among women and the entire population, associated with several misconceptions and the preference for traditional medicine. During the help-seeking interval, additional barriers were dissatisfaction with medical doctors and mistrust in the health care system, as well as the expected financial burden of diagnosis and treatment. Barriers during the diagnosis interval were mainly the complexity and low quality of health care services, including the lack of guidelines for the detection and treatment of breast cancer patients. During the treatment interval, the main barriers were low social support, financial hardship, and lack of required treatment options. It becomes clear that most of these barriers are interrelated and that multilevel interventions are needed to address early diagnosis and treatment of breast cancer patients.
Broad health education and awareness campaigns might help to improve awareness and knowledge of breast cancer, but their sole effectiveness for early diagnosis and treatment has not been shown in intervention studies from sub-Saharan Africa. The identification and referral of symptomatic women also represents a challenge. Crowded community health care centers that are not staffed or set up to triage women with breast cancer, the limitations of diagnostic pathology, and limited access, high costs, and lack of guidelines with regard to breast cancer diagnosis and treatment must be considered first. We therefore must stress the fact that in order to improve early diagnosis, treatment, and survival of breast cancer patients in Mali and other sub-Saharan countries, prevention, diagnosis, and treatment options have to be made accessible, available, and affordable, including high quality and dignity of health care services for all breast cancer patients [28, 29] .
In Africa, where health care systems are still struggling with high rates of infectious diseases and maternal and child mortality, the increase in non-communicable disease burdens is disproportionally high. For example, Mali is one of the countries with the highest rates of child and maternal deaths [30] , while at the same time, its population is among those with the highest risk (26%) of dying from a non-communicable disease before the age of 70 [31] . This demands urgent action on a national and international level to strengthen the health care systems in these countries. New global initiatives to improve women's health throughout the course of life were suggested as facilitators to address cancers in women [32] .
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